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ABSTRACT

The area lies between 16º35’-16º45’ N Lat. and 93º00’-93º10’ W Long; and consists of 323.3 km2 of

moderately rugged terrain set between 380-1,240 mamsl, formed by these units: Sierra Madre Limestone

(Middle Cretaceous, light olive gray, thick bedded biomicrite, 800 m thick occurring in the southwest),

Angostura Formation (Late Cretaceous, light gray, medium bedded, sparsely fossiliferous biomicrite to

biomicrudite and calcarenite, 300-350 m. thick, cropping out both in the southwest and northeast), Soyaló

Formation (Paleocene,  gray, shaly, thin bedded, arkosic-phyllarenitic, clayey siltstone, 150 m. thick; it is

exposed in the outer margins of the lowlands that surround La Mesa de Copoya, which is the outstanding

physiographic feature of the area), El Bosque Formation (Early Eocene, grayish red, medium to thick bedded,

phyllarenitic sandstone and breccioid conglomerate, 100 m. thick, occurring out in the southern lowlands.),

and  San Juan Formation (Middle Eocene, marly -quartz phyllarenitic- biomicrite to biosparrudite with

biostromic zones, intercalated with biomicrudite-supported, coarse grained sand-granule-to-gravel, quartz

phyllarenitic sandstone to conglomerate; the unit becomes less limy upward (upper third), is  450 – 500 m.

thick, makes up both La Mesa and the slope around it, and bears the name-sake selachifauna. Quaternary

deposits complete the sequence. 

The Pre-Quaternary units are broadly folded into a NW-SE trending syncline, disrupted by faults. The

area largely records Cretaceous-Paleogene marine sedimentation -punctuated by Early Eocene continental

deposition- that ceased sometime during the Tertiary, probably by Late Miocene time,  because of a change

in the tectonic regime that led to folding, fracturing/faulting and regional uplift. Subsequent erosion nearly

removed the Tertiary units, the remainder is preserved in the syncline nucleus.

RESUMEN

El área se encuentra entre los 16º35´ - 16º45´ Lat. N y 93º 00´ - 93º10´ Long. W., incluye 323.3 km2

de terreno con relieve moderadamente abrupto, situado entre 380-1,240 msnmm,  formado por estas

unidades: Caliza Sierra Madre (biomicrita mesocretácica de color gris oliváceo claro, estratificación gruesa,

800 m de  espesor, expuesta en el suroeste), Formación Angostura (biomicrita a biomicrudita y calcarenita

tardicretácica de color gris claro, estratificación mediana 300-350 m de espesor, aflorante tanto en el suroeste

como en el noreste), Formación Soyaló (pizarra arcillosa arcósicofilarenítica paleocénica de color gris,

estratificación delgada, 150 m de espesor, presente en el margen externo del terreno bajo que rodea a La

Mesa de Copoya, la cual es el rasgo fisiográfico principal del área), Formación El Bosque (arenisca y

conglomerado lechoso filarenítico eocénico temprano de color rojo grisáceo, estratificación mediana, 100 m

de espesor, que aflora en la parte sur del terreno mencionado), Formación San Juan (biomicrita a

biosparrudita margosa –cuarzofilarenítica– de color anaranjado amarillento pálido a gris oliváceo claro,

intercalada por arenisca y conglomerado de cuarzo-filarenita del mismo color, con matriz de biomicrita muy

fosilífera; la unidad es mesoeocénica y se hace menos calcarea hacia arriba–tercio superior- tiene 450-500 m

de espesor, forma tanto La Mesa como el declive que la bordea, y porta a la selacifauna homónima).

Depósitos cuaternarios completan la secuencia.

Las unidades precuaternarias estan plegadas en un sinclinal amplio dispuesto en dirección NW-SE, el

cual está dislocado por fallas. El área registra principalmente sedimentación marina cretácico-paleogénica

(salvo por deposición continental eocénica temprana), que terminó en algún lapso del Terciario, problamente

en el Mioceno temprano, debido a un cambio en el regimen tectónico, el cual condujo a plegamiento,

fracturamiento/fallamiento y levantamiento regional. Erosión posterior  ha removido la mayor parte de la

secuencia terciaria, preservándose el remanente en el núcleo del sinclinal.
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INTRODUCTION

SCOPE AND PURPOSE

The State of Chiapas lies in Middle America, a region

that has attracted the attention of neontologists and Earth

scientists alike, because it holds a great biodiversity, a complex

geologic makeup (not as yet well understood), and a rich and

diverse fossil record that ranges from the Late Paleozoic to the

Pleistocene.  The large amount of scientific literature on

Chiapas, attests to this long sustained interest.  For all the

geologic and paleontologic work done, major problems persist,

because the objective data-base remains comparatively small.

The presence of Paleogene-Early Neogene tropical

marine deposits and rich fauna in the Middle American-

Caribbean-Antillean region is long known [cf. Schuchert,

1935; Woodring, 1954, 1957-1964,1970; Müllerried, 1957;

Frost and Langenheim, 1974]. Surprisingly, sharks and bony

fishes, conspicuous dwellers of such environments had not

been reported in this vast region. Further, Cretaceous and

Paleogene tropical shark and bony fish faunas are poorly

known worldwide, thus hampering the knowledge on the

evolution and biogeographic distribution of many lineages.

In order to increase the data-base and help to bridge

this significant paleontological gap, we report on a collection

of Middle Eocene sharks teeth from west-central Chiapas, the

first Paleogene carcharofauna ever to be reported from the

Middle American-Caribbean-Antillean Region, and describe

and discuss the geology of the area where the fauna occurs.

METHODS AND MATERIAL

Work was conducted following standard procedures,

using the appropriate materials and equipment according to the

job to be done. Geologic mapping, aimed at a reconnaissance

level, was executed at a scale 1:50,000; field observations were

recorded directly on the air photos. Petrographic descriptions

are based on field data, 226 hand samples and 61 thin sections;

petrographic nomenclature is that of Folk (1968), color names

follow Goddard and others (1963); strata thickness is

expressed according to Ingram (1954).  Structural directions do

not imply polarity, unless otherwise stated.

The topographic base is taken from INEGI, 1984 (Hoja

Tuxtla Gutiérrez El5C69, Carta Topografica esc, 1:50,000).

The air photos used are: INEGI, black and white, Sinfa Flight,

Z:E15-llR: L:218, numbers 5, 6, 7, 8, 9, 10; idem, L:219,

numbers 5, 6, 7, 8, 9, 10; all at scale 1:75 000; the

magnifications of these photos 1:50 000 (performed from the

positives); air photos from Compañía Mexicana de Aerofoto,

Flight 1038, numbers 486-487, scale 1:38,000, taken in 1953,

and idem Flight 3lR567, numbers 7-10 to 2-10; scale 1:50,000.

The equipment includes a mirror stereoscope Wild ST4

with oculars X3; a mirror stereoscope Condor T-22 designed

for double observation; a petrographic binocular microscope

Zeiss, with oculars l0X and objectives 2.5X, l0X and 40X, a

stereoscopic microscope Olympus, with oculars l0X, and zoom

objective ranging 0.75 to 6.4X, a Brunton compass, a 50 m

steel tape, geologist’s picks, altimeter Thommen; and a

modified Jacob’s staff.

GEOGRAPHIC SETTING

The Tuxtla Gutiérrez-Chiapa de Corzo-Suchiapa Area

lies in west-central Chiapas between 16º35’- 16º45’ N Lat. and

93º00’ - 93º10’ W Long.; it includes some 323.3 km2 of

moderately rugged terrain, formed by Cretaceous and Cenozoic

rock units (Figure 1 and Plate l), resting in the 380 to 1240

mamsl interval (Plate l).  The chief land feature is La Mesa de

Copoya, a subellipsoidal, NW-SE oriented faulted plateau,

largely capped by erosion-resistant, cliff-forming limestone

strata from the middle Eocene San Juan Formation. The Ríos

Grijalva (in the east) and Suchiapa (in the south), are the main

streams that drain the area. The valleys give way to folded

ranges developed in Cretaceous limestone units (Plate 1).

LITHOSTRATIGRAPHY

PREVIOUS WORKS

Detailed published works on the Tuxtla Gutiérrez-

Chiapa de Corzo-Suchiapa Area or on the Mesa de Copoya per
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Figure 1. Location of the Tuxtla-Gutiérrez- Chiapa de Corzo-Suchiapa area,

Chiapas (hatched square below), where the Mesa de Copoya occurs.





se, are scarce. Schuchert (1935) assigned the Eocene and

Oligocene marine strata of Chiapa de Corzo and La Mesa de

Copoya to the El Triunfo Formation, a unit proposed by

Verwiebe (1925) for similar strata exposed in other parts of

central Chiapas.

Durham and others (1955, p. 987-991), summarily

described the geology of the Tuxtla Gutiérrez-Suchiapa-Cerro

Colorado Area, they recognized on La Mesa’s southern slope a

Middle Eocene, 150-210 m thick sedimentary marine

sequence, furnished a faunal list, identified red beds of

possible post-Paleocene age at Cerro Colorado (a noticeable

red hill located southeast of La Mesa de Copoya cf. Plates I

and V, Figure D, this study), and reported the presence of dark

gray shales in Tuxtla Gutiérrez. Structurally, these authors

considered that “ the post-Paleozoic sediments are folded into

a broad gentle syncline trending northwest-southeast.” (op.

cit., p. 987), but to explain the stratigraphic relationships of the

rock bodies observed at Cerro Colorado (op. cit., p. 989),

raised the possibility of faulting in La Mesa’s southern end. 

Gutiérrez-Gil (1956) and Contreras-Velázquez (1956)

summarized the geology of Chiapas; in the study area they

recognized the Copoya Syncline, developed in Eocene rocks

(cf. Gutiérrez-Gil, op. cit. fig. 8, map scale 1: 117,650), and

other units (Contreras-Velázquez, op. cit. fig. 1, map scale

1: 166, 666). Müllerried worked and published extensively in

Chiapas, his major contribution (Müllerried, 1957), is a book

aimed at the general public, where he summarily deals with the

geology of Central Chiapas. Frost and Langenheim (1974,

Text-fig. 3 and p. 7-9, 13, 16, 18-20, 23-25, and 365),

presented a lithostratigraphic differentiantion for west-central

Chiapas, illustrating it in a generalized geologic map, scale

1: 666, 666; there only groups are discriminated, and faults

bounding the Copoya Syncline are postulated.

Other regional papers that bear on the geology of the area

are:  Webber and Ojeda (1957) discriminate Eocene to Pliocene

units in south-central Chiapas.  Chubb (1959), Richards (1962,

1963); Sánchez-Montes de Oca (1969, 1979), Castro-Mora et

al., (1975), Quezada-Muñetón [1987(1990)], Michaud and

Fourcade (1989), and Alencaster and Michaud (1990), deal

extensively on the Mesozoic stratigraphy and tectonics of

central Chiapas, illustrating their interpretations in small scale

geologic maps, where informal chronostratigraphic units and

generalized structural features are presented. The same applies

to the geologic state maps scale 1:500,000 of López-Ramos

(1975), and De la Rosa et al. (1989, Appendix D). Complete

this roster INEGI (1985, Hoja Tuxtla), perhaps one of the most

consulted regional references; it is a geologic map of central

Chiapas, scale 1: 250, 000, where informal chronostratigraphic

units are discriminated and correlated to lithostratigraphic ones;

in the study area, an unnamed NW-SE oriented syncline, and a

few fractures perpendicular to it, are shown.

Finally, three unpublished papers that bear directly to

the study area, are considered. Sánchez-Montes de Oca (1978),

is a field guide on the tectonic framework of Chiapas,

illustrating it in maps scale 1:250,000; in the study area,

Cretaceous and Paleogene units are recognized. De la Llata et al.

(1979), present a geologic report on northern Chiapas, illustrated

in maps scale 1: 50 000, where chronostratigraphic units are

broadly outlined. Aguilar-Piña (1993), made a Biology senior

thesis on the biostratigraphy (based on Paleogene foraminifera)

of El Jobo, a small village located in La Mesa de Copoya; he

assigned the bearing unit to the Lomut Formation (González-

Alvarado, 1963), disregarding significant stratigraphic

differences between the type section and El Jobo section.

To conclude, the preceding paragraphs show that

although the Tuxtla Gutiérrez-Chiapa de Corzo-Suchiapa Area

has been investigated for a long time, with very different

approaches and interests, major problems pertaining its

stratigraphy, structural geology and paleontology still remain.

The present paper, aimed at establishing the geologic setting of

La Mesa de Copoya Selachifauna, is our contribution to their

elucidation.

STRATIGRAPHIC SUCCESSION

The pre-Cenozoic basemente consists of  the Middle

Cretaceous Sierra Madre Limestone, and the Late Cretaceous

Angostura Formation; both make up block-and-folded

mountains located in the northeast and south west corners of

the area. On the other hand, the Cenozoic deposits crop out in

87.7% of the area, which largely corresponds to La Mesa de

Copoya and surrounding valleys; they include the Paleocene

Soyaló Formation, the Early Eocene El Bosque Formation, the

Middle Eocene San Juan Formation, and Quaternary deposits

(Figure 2, and  Plates I and II, Fig. A). These formations have

a long and involved taxonomic-nomeclatural history, as

dicussed elsewhere [(Ferrusquía-Villafranca, 1996 (1997), p.

29, 34, and 38]. This led to revise, redefine or supplement their

definitions (Ferrusquía-Villafranca, op .cit.); such modified

lithostratigraphic conceptions are applied in the study area.

SIERRA MADRE LIMESTONE

It is proposed (Böse, 1905) the name Sierra Madre

Limestone for the extensive carbonate platform strata that

make up the namesake sierra and associated mountains in

Chiapas. Its taxonomic and nomenclatural history is quite

involved [Ferrusquía-Villafranca, 1996(1997), p. 16-17], so

that the formal definition is credited to Gutiérrez-Gil (1956, p.

22-23); regarding its rank and age, we follow the general usage

for this unit [cf.,  Chubb, 1959; Castro-Mora et al., 1975;

Steele, 1985 (1986); Rosales-Domínguez  et al., 1997].

The Sierra Madre Limestone crops out in the

southwest, occupies only 5.25 km2 (ca. 1.6 % of the area cf.

Plate I), and chiefly consists of light olive gray 5Y 6/1, well

indurated, thickly bedded, sparsely fossiliferous biomicrite

(Plate III, Fig. B), pelmicrite and intramicrite; it is partly

dolomitized, and bears chert (nodules and thin layers).  The
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two NNW faults could be evidenced in the field.  The

southwestern block strata have low dips (10° to 16°) to the

northeast, except by the Río Suchiapa, where they are strongly

tilted and dips to NW, evidently due to faulting.

The Angostura Formation lower contact (with the

Sierra Madre Limestone), was already discussed; the upper one

with the overlying Paleocene Soyaló Formation, is obscured by

soil, rock debris, thick vegetation and frequent faulting;

however, the slight to moderate difference between the

structural attitude of both units in places close to the contact,

led us to tentatively interpret it as unconformable. lt should be

noted though, that there is disagreement on the interpretation

of the contact between the Angostura and Soyaló Formations

[discordant: Sánchez-Montes de Oca, 1969, p. 18; Castro-Mora

et al., 1975, p. 125 and Fig. 4; concordant: Gutiérrez-Gil,

1956, p. 24; Müllerried, 1957, p. 114; Frost and Langenheim,

1974, p. 16; and Quezada-Muñetón, 1987 (1990), p. 50, among

others], and that the greater plasticity of the Soyaló Formation,

may have caused a different response to deformation than that

of the Angostura Formation, thus accounting for their different

structural attitude.  Further work, beyond the scope of this

paper, is needed to solve the problem.

PALEONTOLOGY, AGE AND CORRELATION

Gutiérrez-Gil (1956),  Chubb (1959), Langenheim and

Frost (1974), and Quezada-Muñetón [1987 (1990)] among

others, list an abundant micro-and macrofauna from the

Angostura Formation, that lead them to place it in the Late

Cretaceous, although with differences in detail and precision.

In the area, a few milliolids, Nummoloculina sp.,

Globotruncana ventricosa, Globigerina sp. and other

planktonic foraminifera were detected, which also indicate a

Late Cretaceous age for these strata.  This unit is correlative

(Figure 3) with the Ocozocuautla Formation of Chiapas,

[Sánchez-Montes de Oca, 1969, 1978; Quezada-Muñetón,

1987(1990)], assuming it to be a valid, truly different

lithostratigraphic unit from the Angostura Formation; with the

Yucunama Marl of Oaxaca (Ferrusquía-Villafranca, 1976), and

with the Méndez Formation of Northeastern México (Sánchez-

Montes de Oca, 1979).

SOYALÓ FORMATION

FORMATIONAL ASSIGNMENT, LOCATION, EXTENT AND

GEOMORPHIC EXPRESSION

Partial Synonymy.- Soyalo Shale plus Lecheria

Limestone (Heuer, 1965, fide Frost and Langenheim 1974,

p. 16); Soyaló Formation (González-Alvarado, 1965); Soyaló

Shale plus Lecheria Limestone (Allison, 1967, fide Frost &

Langenheim 1974, p. 19); idem (Frost and Langenheim 1974,

p. 16-18, and Text-fig. 5); Tpal(lu-ar), informal unit (INEGI,

1985); Tp, unnamed Paleocene Limestone, marl, lutite and

sandstone unit (De la Rosa et al., 1989, Appendix D); Soyalo

Formation (summarily described in De la Rosa et al., 1989,

p. 46-47). None of these units complies with the requirements

of the pertinent stratigraphic code (cf. ACSN, 1961, 1970;

NACSN, 1983).

Assignment.- According to the revised definition

[Ferrusquía-Villafranca, 1996(1997), p. 29], the Soyaló

Formation includes shale, siltstone and fine-grained, arkosic-

phyllarenite, with a calcareous matrix; common colors are

grayish orange  10 YR 7/4 (weathering to dark yellowish

orange 10 YR 6/6), yellowish gray 5 Y 7/2 (weathering to

dusky yellow 5 Y 6/4), and dark yellowish brown 10 YR 4/2

(with no weathering change); it is laminar to thinly bedded,

occasionally interbedded with friable, phyllarentic

conglomerate, and frequently in the upper part with very pale

orange 10 YR 8/2 micritic limestone; its thickness is 500 m to

600 m, it shows moderate dips (20° to 30°), and extensive

faulting; it unconformably rests on the Angostura Formation,

unconformably underlies the El Bosque Formation, and has

fault contacts with other units; its age is Paleocene to earliest

Eocene; the Type Section is located on the Emiliano Zapata-

Victoria Grajales trail, Municipality of Soyaló, Chiapas some

35 km to the east of  the study area.

The strata assigned to this unit in the area show most

of the characteristics listed above, leaving no doubt about the

presence of this unit there. This formation crops out mostly on

the edges of the depression that surrounds La Mesa de Copoya,

between 400 to 500 mamsl (rarely up to 600 m); largest

outcrops occur south of Suchiapa, north of Chiapa de Corzo,
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Figure 3.- Correlation chart of Cretaceous to Paleogene lithostratigraphic units in selected areas of southeastern Mexico and northern Central America. Vertical

hatchure indicates lack of record.

Sources: Time scale modified from Harland et al. (1989), and Haq and Van Eysinga (1994). (1) North-central Guerrero State, Fries (1960). (2) East-central

Morelos State, Fries (1960). (3) Mixteca Alta, Northwestern Oaxaca State, Ferrusquía-Villafranca (1976). (4) Isthumus of Tehuantepec, Eastern Oaxaca State,

Ferrusquía-Villafranca, in press (1988). (5) Central Veracruz State, Salvador and Quezada-Muñetón (1989). (6) Macuspana Basin, Central Tabasco State,

Salvador and Quezada-Muñetón (1989)  (Cretaceous units in the subsurface). (7) Northeasttern Tabasco-Western Campeche, modified from Frost and

Langenheim (1974), Text-fig. 9, and Salvador and Quezada-Muñetón (1989) (Cretaceous units in the subsurface). (8) North-western Chiapas State, modified from

Frost and Langenheim, ibid, and Salvador and Quezada-Muñetón (1989). (9) Tuxtla Gutiérrez-Chiapa de Corzo-Suchiapa Area, West-Central Chiapas State, this

report. (10) Ixtapa-Soyaló Area, West-Central Chiapas State, Ferrusquía-Villafranca (1996) (1997). (11) Simojovel Area, North-Central Chiapas State, Frost and

Langenheim, ibid, and Salvador and Quezada-Muñetón, op. cit. (12) Western Guatemala, modified from Maurrasse (1990a-c). (13) Northeastern Guatemala and

Belize, modified from Frost abd Langenheim, ibid, and Maurrasse, op. cit. (14) Western and Central Honduras, modified form Maurrasse, op. cit., and Donnelly

et. al., 1990.
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and south of Terán (Plate I); the areal extent covers a surface

about 38.3 km2, roughly 12 % of the study area. The Soyaló

Formation makes up low, rounded and elongated hills,

frequently separated by deeply incised gullies (Plates III,

Fig. C and IV, Fig. B).

THICKNESS, LITHOLOGY, AND GENETIC-ENVIRONMENTAL

INTERPRETATION

In the Type Area the Soyaló Formation is at least 600

m thick, but in the study area is only 150 m thick at most

(Figure 2), its lithodiversity is very limited, the chief variety

being a light olive gray 5Y 5/2 (weathering to dusky yellow 5

Y 6/4), shaly, lightly silty argillite (Plate III, Fig. D); the clay

(illite and montmorillonite) makes up at least 4/5 of the rock,

forming an extensive matrix where scarce, silt-size quartz,

biotite, and other mafics  (both translucent and opaque) grains

are immersed; by far the first is the dominant mineral.  Another

variety is a light olive brown 5 Y 5/6, immature, lime-

cemented quartzitic, mica-bearing phyllarenitic siltstone

(Plate IV, Figures A and B), and very fine grained sandstone;

the matrix is abundant, the clasts are poorly sorted, include

polycrystalline quartz with strongly unduloes extinction,

amphibole, pyroxene and even a few dark metamorphic rock

fragments, as well as biotite and muscovite; quartz again is the

dominant mineral.  The shaly habit and laminar to thin bedding

are the chief primary structures.

Other lithovarieties such as calcareous clayey

mudstone and coarser grained phyllarenitic sandstone are

much less common. The micritic variety that makes the

Lechería Member in the Ixtapa-Soyaló Area [Frost and

Langenheim, 1974; Ferrusquía-Villafranca, 1996(1997)],

seems not to be present here. However, marly rudite and

calcarenite bearing gastropods and pelecypods were observed

in small outcrops close to Cerro Colorado, near Emiliano

Zapata (formerly Blas López). From localities in this vicinity,

Durham et al.(1955 p. 988), reported Paleocene invertebrates.

The most probable depositional environment of the

Soyaló Formation, is a moderately deep marine bottom,

subdued to strong terrigenous influx, perhaps related to a river

mouth where fine grained clastics were continuously washed

in.  The lamination and thin bedding indicate that the energy

regime was low.  Turbiditic sedimentation may have occurred,

as suggested by Frost and Langenheim (1974, p. 18), but its

evidence was not detected in the area.

STRUCTURE AND STRATIGRAPHIC RELATIONSHIPS

The Soyaló Formation strata do not show a regular

dip pattern, although most dips are low angle (4° to 8°, Plate

I): Those north of Chiapa de Corzo show steep to moderate

dips toward the east and southwest; the strata south of

Suchiapa vary from nearly horizontal to 4°, to 7° to the

northeast, southeast and northwest; those near Terán display

low to moderate dips to the east-northeast, east and south-

southwest.  The cause of this diverse dip is the presence of

numerous faults that disrupt the strata into many small blocks.

This unit shows a similar style of deformation in the Ixtapa-

Soyaló Area [Ferrusquía-Villafranca, 1996 (1997)].  The lower

contact of the Soyaló Formation was already described; the

upper contact with the overlying El Bosque Formation was

observed in the area only in a small outcrop on the Río

Suchiapa, near the trail that joins the Galecio Narcia Village

and the river (Plate IV, Fig. C); there it is an angular

unconformity between the Soyaló strata dipping 23° to Sl8°E,

and the El Bosque strata dipping 17º to Nl8ºW; in other places,

Quaternary deposits cover this contact (Plate I). Because of the

scarce evidence available, the contact between these units is

tentatively interpreted as discordant.

PALEONTOLOGY, AGE AND CORRELATION

The Soyaló Formation is very sparsely fossiliferous.

As mentioned elsewhere, Durham et al. (1955, p. 988) reported

from the Cerro Colorado vicinity Turritela nasula, Mesalia

sayi and Venericardia cf.  V. densata, indicative of a Paleocene

age.  Frost and Langenheim (1974) collected Globorotalia

velascoensis and G. rex, (indices of the Paleocene-earliest

Eocene) in the Ixtapa-Soyaló Area.  Finally, the unconformity

that separates the Cretaceous Angostura from the Soyaló

Formation, plus the identified fossils, led us to assign the

Soyaló to the Paleocene.  This unit is correlative (Figure 3)

with the Lower Candelaria Formation of Tabasco (Frost and

Langenheim, 1974), and with the Velasco Formation of the

Gulf Coastal Plain (Salvador and Quezada-Muñetón, 1989).

EL BOSQUE FORMATION

FORMATIONAL ASSIGMENT, LOCATION, EXTENT AND

GEOMORPHIC EXPRESSION

Partial Synonymy.- El Bosque Formation (López-

Vega, 1963); idem (González-Alvarado, 1965, 1967);

Telestaquin Mesa Limestone (Heuer, 1965 fide Frost and

Langenheim, 1974, p. 20); idem (Allison, 1967 fide Frost and

Langenheim, 1974, p. 20); idem (Frost and Langenheim, 1974,

p. 20 et seq. and Text-fig. 5); Te(lm-ar), informal unit (INEGI,

1985); Teb, unnamed Eocene lutite, sandstone, conglomerate

and limestone units (De la Rosa et al., 1989, Appendix D); El

Bosque Formation (summarily described in De la Rosa et al.,

1989, p. 48-49). None of these units complies with the

requirements of the pertinent stratigraphic code (cf. ACSN,

1961, 1970; NACSN, 1983).

Assignment.- As redifined [Ferrusquía-Villafranca,

1996 (1997)], El Bosque Formation chiefly consists of grayish

red 5R 4/2, phyllarenitic to arkosic-phyllarenitic, fine to coarse

grained sandstone, and granule to cobble conglomerate, set in

medium to thick strata that show moderate to steep dips with
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San Juan Formation, is obscured by faults, vegetation and

Quaternary deposits; in the few places where it was examined,

it appears to be an unconformity, because an abrupt change in

lithic atributes was discerned among the strata of both units in

a narrow zone by the postulated contact.

PALEONTOLOGY, AGE AND CORRELATION

No fossils were found in these strata from the study

area, however, in marine and transitional strata of this unit, in

the Ixtapa-Soyaló Area, Frost and Langenheim (1974, p. 20),

reported the soritid megaforaminifera Rhapydionina limbata,

and R. guatemalaensis, indicative of the Early Eocene. This

datum and the stratigraphic position are the basis to assign El

Bosque Formation to this time interval.  Formal continental

Early Eocene lithostratigraphic units are scarce in

Southeastern Mexico, thus the correlation of El Bosque

Formation is limited (Figure 3); it is correlative with the

Yanhuitlan Formation of the Mixteca Region  nortwestern

Oaxaca (Ferrusquía-Villafranca, 1976); with the Ghichixú

Phyllarenite of the Isthmian region, eastern Oaxaca

[Ferrusquía-Villafranca, in press (1998)]; with the Upper

Candelaria Formation of Tabasco and Campeche [Frost and

Langenheim, 1974; Quezada-Muñetón, 1987(1990)], with the

Nanchital Shale, also of this State (Salvador and Quezada-

Muñetón, 1989), and with the Aragón Formation of the

Veracruz Basin (Cruz-Helú et al., 1977; Salvador and

Quezada-Muñetón, op. cit.).

SAN JUAN FORMATION

FORMATIONAL ASSIGMENT, LOCATION, EXTENT AND

GEOMORPHIC EXPRESSION

Partial Synonymy.-  San Juan Shale (Licari, 1960,

p. 23, fide Frost and Langenheim, 1974, p. 20); San Juan

Formation (Allison, 1967, p. 95, fide Frost and Langenheim,

1974, p. 20); San Juan Formation partim (Frost and

Langenheim, 1974, p. 20, et seq., Text-fig. 5); To (cz) informal

unit (INEGI, 1985); To, unnamed Oligocene limestone, lutite,

sandstone and conglomerate unit (De la Rosa et al., 1989,

Appendix D); Copoya Limestone (De la Rosa et al., 1989,

p. 49-50); and Lomut Formation (proposed by González-

Alvarado, 1963; recognized in the study area by Aguilar-Piña,

1993, p. 35, notwithstanding significance differences between

the Copoya section and the Lomut Type Section). None of

these units complies with the requirements of the pertinent

stratigraphic code (cf. CSN, 1933; ACSN, 1961, 1970;

NACSN, 1983).

Assignment.- Following the supplemented definition

[Ferrusquía-Villafranca, 1996 (1997), p. 38], the San Juan

Formation consists of pale yellowish orange 10 YR 8/6,

granule to fine gravel, very well indurated,

biomicrite/biosparite-matrixed, highly fossiliferous (abundant

megaforaminifers), quartz-phyllarenitic conglomerate, set in

thick to very thick strata; intercalated with fine grained, quartz-

phyllarenitic sandstone of the same color with a biomicrite

matrix, set in medium thick strata; by phyllarenitic siltstone of

light olive gray 5 Y 6/1 color (weathering to dark yellowish

orange 10 YR 6/6) and shaly character, set in thin to laminar

strata, that frequently develop cone-in-cone structures. There

are also beds of  light olive brown 5 Y 5/6 (weathering to dusky

yellow 5 Y 6/4), phyllarenitic siltstone of grayish orange pink

5YR712 color (weathering to dark yellowish orange 10 YR

6/6), with planty of biomicritic matrix, set in thick strata; and

highly fossiliferous biomicrite, and biomicrosparite to

mesosparite bearing abundant megaforaminifera, set in medium

to thick strata; and by light olive gray 5 Y 5/6 (weathering to

yellowish brown 10 Yr 5/4), shaly, friable, clayey, phyllarenitic

siltstone, set in thick strata.  Biostromes dominated by

pelecypods, Dasycladaceae and corals, are sparsely distributed

throughout the sequence, and may be locally abundant.  The

estimated thickness is 800 to 1,000 m. The San Juan Formation

overlies El Bosque and underlies the Masanilo Formation, but

also shows fault contacts with other units; it is of Middle

Eocene age.  The Type Section is located close to the Ríos La

Cueva and El Coco, in the lxtapa-Soyaló Area.

The strata in the study area assigned to this formation

show most of these features, particularly significant is the

occurrence of granule-fine gravel, with biomicrite matrix,

highly fossiliferous quartz-phyllarenite. This is a very rare

lithic variety [cf. Ferrusquía-Villafranca, 1996(1997), p. 40-

43]; thus leaving no doubt on the presence of the San Juan

Formation in this area, as already proposed by Frost and

Langenheim (1974, p. 22); however, their conception of this

unit is partly different than the one applied here, as discussed

elsewhere (Ferrusquía-Villafranca, op cit. p. 38).

The San Juan Formation (Plate I) has an areal extent

of 135 km2, which corresponds to 40.9% of the study area; it

forms La Mesa de Copoya (Plates IV, Fig. E, and V, Fig. D),

largely capped by a stratiform blanket of well indurated, highly

fossiliferous limestone; land-slide blocks of varied size,

(hundreds to thousands of meters wide and/or long), shape and

structural attitude, detached from the blanket cap, nearly cover

the adjacent lowlands (Plate I).

THICKNESS, LITHOLOGY, AND GENETIC-ENVIRONMENTAL

INTERPRETATION

The estimated thickness of this formation in the area is

450 m to 500 m (Figure 2). Lithically, the San Juan Formation

is the most diverse. Listed below are the common varieties.

Variety l: Well sorted granule-gravel conglomerate of quartz

phyllarenite with biomicrite/biosparite matrix (Plate VI, Figs. A and B) 

This is a very characteristic variety, because of its

hardness, grit-like appearence and abundant fossil content;
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dominant colors are pale yellowish orange 10 YR 8/6, and pale

yellowish brown 10 YR 6/2.  Framework clasts are well

rounded, well sorted grains 4 to 16 mm in diameter (the 4 to 8

mm size fraction is more frequent), chiefly of milky white,

polycrystalline quartz, metachert and pyroxene granulite

(greenstone), set in a voluminous groundmass of biomicrite to

biosparite/mesosparite (in the later the calcite microcrystals are

20 to 40 microns in diameter), where the framework clasts

“float” (i. e., do not have mutual contacts); the groundmass

bears abundant benthonic megaforaminifera.  The framework

clasts:groundmass ratio varies from 2:3 to 3:2, so that this

variety may become a kind of “marly” limestone.

The coexistence of well sorted,  well rounded, granule to

gravel size clasts with micrite and abundant benthic

foraminifera is paradoxical, because each sedimentary fraction

calls for contrasting energy regimes, high in the first and low

in the second; this is also reflected in the difficulty to place this

lithic variety in any classification system of sedimentary rocks

(cf.  Folk, 1959; 1968; McBride, 1963; Dunham, 1962; Embry

and Klovan, 1971; Friedman and Sanders, 1978; Einsele,

1992). The possible origin of this kind of rock, is discussed

elsewhere (Ferrusquía-Villafranca, 1996 (1997), p. 42).  This

variety usually forms thick beds.

Varieties 2 and 3: Well sorted quartz phyllarenitic sandstone and

siltstone with biomicrite/biosparite matrix (Plate VI, Figs. C and D,

VII, Figs A and B)

These are the fine grained equivalents of the previous

variety; other properties are similar; they are thin to medium

bedded.

Variety 4: Shaly to clayey phyllarenitic siltstone with biomicrite-

matrix

Typically this variety has a larger amount of detrital

clay, which causes its shaly parting. Dominant colors are

medium light gray N6, and light olive gray 5 Y 8/1; quartz of

undulous extinction forms most silt size clasts; this variety is

set in thin to very thin beds.

Variety 5: Biomicrite/Biomicrosparite and Biomesosparite of

megaforaminifera (Plate VII, Fig. C)

This is a common and quite distinctive lithovariety,

because the foraminifera are so abundant, that the rock is

actually a kind of coquina. The commonest color is grayish

orange pink 5 YR 7/2, weathering to light brown 5 YR 6/4.

The matrix is lime ooze and microspar or mesospar (i. e., a

fabrics formed by anhedral to subhedral calcite crystals, 20 to

30 microns in diameter) in diverse proportions; the matrix

makes up to 20% of the rock.  The foraminiferan testae are

usually white; Raadshovenia guatemalaensis and

Rhapydionina limbata, common Middle Eocene Caribbean-

Chiapasan taxa were identified in the area.  Durham

et al.(1955), Frost and Langenheim (1974), and Aguilar-Piña

(1993), reported other megaforaminifer taxa (cf. Table 1).  This

variety forms medium beds.

Variety 6: Biostromic Biomicrite/Biomicrosparite and Biomesosparite

(Plate VII, Fig. D, VIII, Figs. A-C)

This lithovariety is very well indurated, and may form

erosion-resistant features.  The most frequent color is pale to

moderate brown 5 YR 4/4, that weathers to light to moderately

dark gray N6.  The matrix makes 15% to 25% of the rock.

Micro-and macrofossils are common; partial chert replacement

of skeletal aragonite, is frequent. Beside the foraminifera,

fossils include Dasycladaceae algae, scleractinian corals (both

hermatypic and non-hermatypic), gastropods, pelecypods and

some vertebrates (sharks teeth, reptilian and mammalian

remains).  This lithovariety forms medium to thick strata; those

that cap La Mesa de Copoya are largely composed of it.

It should be noted that the cartographic discrimination of

the lithovarieties observed in the San Juan Formation, was

beyond the scope of the present study; it appears however, that

the unit becomes sandier upward, as could be observed on the

slopes of Cerro Mactumatzá, located in the northwestern end

of La Mesa de Copoya,  where the limestone varieties are rare,

chiefly restricted to the lower 30 to 40 m.

The most likely environment of deposition for this unit is

a shallow marine platform, located not far from the littoral

zone, subdued to a moderate terrigenous influx. Within this

general setting, local conditions differed from place to place,

being, shallower or deeper, nearer or farther from the coast,

with low, medium or high wave or current energy, and with

little or much terrigenous influx, thus generating the several

lithic varieties. These conditions, of course, may have changed

through time (either rhythmically, episodically or randomly).

STRUCTURE AND STRATIGRAPHIC RELATIONSHIPS

The San Juan Formation strata show low to moderate

dips that seem not to define a consistent pattern (Plate I),

because of extensive faulting.  La Mesa de Copoya is being

reduced, because marginal faulting continuously  breaks away

blocks that form a moderately steep talus, that extends from the

bottom depression that surrounds La Mesa, to the fresh, nearly

vertical cliffs that bound it all around (Plates I and V, Fig. D).

The land-slid blocks are commonly polygonal, show different

structural attitudes (from quasi horizontal, as the block that

makes up the football field of the Copoya Village), to

moderately to strongly tilted, usually away from La Mesa (Plate

I).  The land-sliding is active at present, as evidenced in the

Santa Josefina Ranch house, a poultry farm located on the

northeastern slope of La Mesa, where one of the main buildings

shows vertical fissures trending north-south (Plate VIII, Fig. D),

and the terrain is moving toward the east (i. e., to the  Río
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PROTOZOA Fam. Montilivaltiidae

Ord. FORAMINIFERIDA Placosmilia copoyensis *

Fam. Miliolidae Fam. Rhizangiidae

Quinqueloculina sp. (3) Rhizangia sp.

Fam. Soritidae Fam. Meandrinidae

Rhapidionina limbata (2) ?Syzygophyllia sp.

Fam. Alveolinidae

Raadshovenia guatemalensis (1 & 2) MOLLUSCA-GASTEROPODA (2 and 4)

Fam. Nummulitidae Ord. PROSOBRANCHIA

Nummulites floridensis (3) Fam. Cerathiidae

N. striatoreticulatus * (1 and 3) Cerathium sp.

Fam. Discocyclinidae

Pseudophragmina teres * (3) MOLLUSCA-PELECYPODA (2 & 4)

P. advena * (1) Ord. PTERIODAE

P. zaragosenensis (1) Fam. Ostreidae

Fam. Amphisteginidae Ostrea sp.

Amphistegina parvula (3)

Amphistegina sp. (1) VERETEBRATA-CHONDRICHTHYES (4)

Fam. Lepidocyclinidae Ord. ORECTOLOBIFORMES

Lepidocyclina antillea (1) Fam. Ginglymostomatidae

Helicostegina dimorpha * (1 and 3) Nebrius sp.

Fam. Cymbaloporidae

Fabiania cubensis (1) Ord. LAMNIFORMES

Eofabiania cushamani (3) Fam. Carcharidae

Striatolamia macrota

COELENTERATA-ANHOZOA-OCTORALLIA (2) Carcharias sp.

Ord. COENOTHECALIA Fam. Odontaspidae

Fam. Helioporidae ?Odontaspis sp.

Heliopora mexicanae Fam. Lamnidae

Isurus cf. I. precursor

ANTHOZOA-ZOANTHARIA (2) Fam. Carcharodontidae

Ord. SCLERACTINIA Carcharodon auriculatus *

Fam. Pocilloporidae Fam. Gen and sp. indet.

Stylophora cf. S. Cambridgensis *

Fam. Acroporidae Ord. CARCHARHINIFORMES

Astreopora esperanzae * Fam. Hemigaleidae

Haimesastraea peruviana Hemipristis sp.

Fam. Siderastreidae Fam. Carcharhinidae

Siderastrea scotia * Galeocerdo sp.

Actinacis barretti * Fam. Gen. and sp. indet.

A. caribensis*

Fam Poritidae 

Goniopora copayens *

* Middle Eocene index taxon

Sources: (1) Durham et al. (1955, p. 986-987), material from Cerro El Zanate, western part of La Mesa de Copoya; taxonomy updated following Frost and

Lengenheim (1974), and Butterlin (1981). (2) Frost and Lengenheim (1974, p. 23) and systematics sections thereof; material from unidentified localities (probably

Cerro El Zanate and the Tuxtla Gutiérrez-Suchiapa Highway). (3) Aguilar-Piña (1993, p. 17-24), material from El Jobo; following Butterlin, op. cit. (4) This

report, material from several localities on La Mesa de Copoya, see Plate I.

Table 1. Identified taxa from Middle Eocene San Juan Formation at La Mesa de Copoya, Tuxtla Gutiérrez-Chiapa de Corzo-Suchiapa area, west-central Chiapas,

southeastern Mexico.





plains are largely used for agriculture.  Quartz and

metamorphic rock fragments make the better part of the

alluvial deposits.  Not discriminated in the map (Plate I), are

colluvial deposits located mostly around the cliffs of La Mesa

de Copoya, and at the base of steep slopes on the southwestern

part of  the area.

STRUCTURAL GEOLOGY

PREVIOUS STUDIES

Sapper (1894) and Böse (1905) outlined the structural

geology of Chiapas, the latter pointed out that in central

Chiapas the Tertiary strata occupy a broad, NW-SE oriented

syncline, bounded to the NE and SW by anticlines developed

in Cretaceous strata.  Verwiebe (1925) showed that similar

anticlines also occur within the “syncline”, thus disclosing that

the Tertiary strata were actually folded into several synclines.

Schuchert (1935), was the first to outline a syncline in La Mesa

de Copoya area. Durham  et al. (1955), raised the possibility

that the syncline of Copoya is faulted on the southern margin.

Gutiérrez-Gil (1956, Fig. 8, a geologic map of the Tuxtla

Gutiérrez area, scale 1:117,650); and Contreras-Velázquez

(1956, Fig. l, a geologic map of the Tuxtla Gutiérrez-

Ocozocuautla area, scale 1:181,200),  plotted and named the

Copoya Syncline, showing it intersected by a perpendicular

normal fault, and marginally   unbounded by faults.  Gutiérrez-

Gil (op. cit., Fig. 1, a geologic map of southern Chiapas, scale

1:666,666) also depicts the NW-SE oriented fold-belt structure

of the Central Depression and adjacent northern mountainous

region.  The Tuxtla-Gutiérrez-Copoya area lies inside the belt,

close to its southern limit.  Several normal faults perpendicular

to the belt axis, are also shown.

Chubb (1959, Fig. 1, a geologic map of the Central

Depression’s western part, scale 1:600,000), showed that the

Postcretaceous basins and synclines (the Copoya included), are

offset en echelon.  The CCGM, (1968,1976, Mexico’s geologic

maps scale 1:2,000,000), show that the fold-belt is affected by

faults, some of them bound synclines or anticlines. Sánchez-

Montes de Oca (1969), ably synthetized the work of PEMEX

geologists in Chiapas, stressing the large extent of  sinistral

strike-slip faulting in central Chiapas (op. cit., Fig. 3A);  faults

trend NW and E, being parallel to oblique to the fold-belt axis.

Further elaboration of this, led to the recognition and

description of Chiapas’ Strike-Slip Tectonic Province

(Sánchez-Montes de Oca, 1978, 1979; Meneses-Rocha, 1991),

and to link its development to plate tectonic motions.  This

province largely corresponds to the Central Depression

Physiographic Province (cf. Müllerried, 1957, Map 4; Frost

and Langenheim, 1974, Text-fig. 1).

Frost and Langenheim (1974, p. 7 et seq., and Text-

fig. 3, a map scale 1:650,000) studied west-central Chiapas,

and concluded that the region includes three major synclines,

separated by as many anticlines, both transected by faults set

en echelon; the Copoya is one of such synclines, and appears

to be faulted on both northeast and southwest margins.

However, later geologic works on this region, have ignored

Frost and Lahgenheim’s contention (cf. De la Llata, et al.,

1979; INEGI, 1985; Michaud and Fourcade, 1987; De la Rosa

et al., 1989), so that La Mesa de Copoya area is structurally

interpreted as a syncline marginally unbounded by faults. In

fact, the faults perpendicular to the syncline axis, already

recognized by Gutiérrez-Gil (1956), and Contreras-Velázquez

(1956), are only recorded in INEGI (1985).

This brief review shows that the structure of west-central

Chiapas, in spite of the extensive work done, is not fully

known yet, and that more detailed and regional studies are

needed; our contribution to this end, is presented below.

FOLDS

The broad syncline structure underlying La Mesa de

Copoya Area, is plainly evident by the geographic distribution

of the Cenozoic lithostratigraphic sequence, which is

sourrounded on all but the southeast side, by Cretaceous strata,

thus the axial direction is NW-SE.  However, the expected

pattern of convergent dips toward the syncline axis of both

lithostratigraphic sequences, is not apparent; instead, they

show a seemingly disorderly array of dips and strikes, as

presented elsewhere, and summarized below (Plate I).

The Sierra Madre Limestone dips 10°-20° to the E and

NE. Strata of the Angostura Formation in the northern block

vary from nearly horizontal to 10° SSE to SSW; those of the

southern block chiefly dip 10°-16° to the NE (as expected),

except close to the Río Suchiapa, on its northwestern portion,

where they are very steep and trend NE. The Soyaló Formation

surrounds La Mesa, but does not have a consistent dip: strata in

the southern part vary from nearly horizontal to dips of 4°-7°

to the NE, NW and SE; strata in the block north of Chiapa de

Corzo vary from 5° to nearly vertical, and dip to the E, SW

and NW; the strata located across the Ríos Grijalva-Santo

Domingo junction dip 5° to the E. El Bosque Forrnation strata

show low dips (5°-10°) to the NE by El Salvador Ranch, to the

E and SE in Cerro Colorado (near E. Zapata), to the SE and

NNE; to the NNW in the Rios Suchiapa-Santo Domingo

junction area, and to the NE also close to the Río Suchiapa,

near El Potrerón Ranch.

The significant difference between the expected dips of

an evident syncline, and the observed ones, occurs because

faulting has subsequently disrupted the original broad fold

structure; after uplift, subsequent erosion exposed the

Cretaceus (limestone) core of the anticlines and nearly erased

the Tertiary sequence, i.e., the syncline fill.

FRACTURES AND FAULTS

Figure 4 shows the strike frequency distribution of the

main fractures and faults discerned in the study area;  the
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calls for a NW-SE maximum stress, and it has been linked to

large scale plate motions (cf.  Sánchez-Montes de Oca, 1979;

Carfantan, 1986); and particularly to the Chortis Block

eastward displacement (Pindell and Barret, 1990), however,

much detailed work is needed, to prove these contentions. 

SYNOPSIS OF GEOLOGIC HISTORY

The oldest geologic event recorded in the area, is the

shallow marine lime deposition on a stable platform, free from

terrigenous influx, that generated the Sierra Madre Limestone,

during the Middle Cretaceous (Albian-Cenomanian); through

this interval, the platform sank pari pasu to sedimentation,

allowing the deposition of at least 300 m of strata, after

diagenesis and lithification.  A slight change in the tectonic

activity, probably produced tilting of the platform, prior to the

deposition of lime under the variety of environmental

conditions (shallow to moderately deep, low to high kinetic

energy, lacking to moderate terrigenous influx, near shore to

off shore), that produced the Angostura Formation during the

Late Cretaceous (Campanian-Maastrichtian); again sinking of

the platfom occurred at a rate similar to that of deposition, thus

making possible the accumulation of a thick sedimentary pile,

sufficient to generate after diagenesis and lithification, at least

the 350 m thickness of strata, recorded in the study area.

At the end of the Cretaceous and beginning of the

Paleocene, a change in the tectonic activity took place,

inclining the sea bottom, as evidenced by the unconformity

separating the Angostura and Soyaló Fomations; a moderate

deepening of the sea, and a greater terrigenous influx also

occurred; under such conditions, the latter unit was deposited

during the Paleocene.  The tectonic activity changed by the end

of the Paleocene, shallowing the sea floor, and even

subaerially exposing it in lowlands close to the littoral zone;

under these largely continental conditions, the fluvial system

existing in the region, generated by Early Eocene time an

accumulation of phyllarenitic detrital material derived from

neighboring highlands (composed by metamorphic rocks),

which is El Bosque Formation.

The tectonic activity changed again, subsidence and a

marine transgression took place; the advancing sea was

tropical and shallow, locally and/or episodically, it was

subdued to terrigenous influx, and was inhabited by a highly

productive community, able to sustain large predaceous

vertebrates, such as sharks (see Part II).  The resulting

lithostratigraphic unit is the Middle Eocene San Juan

Formation.

Marine sedimentation continued in the region from the

Eocene on to at least the Early Miocene, as evidenced in other

parts of central Chiapas [Frost and Langenheim, 1974;

Sánchez-Montes de Oca, 1979; INEGI, 1985; Ferrusquía-

Villafranca, 1996(1997)]; the sedimentation became more and

more continental during the Middle Miocene, becoming fully

continental by the Late Miocene (Ixtapa Fomation, cf.

Ferrusquía-Villafranca, op. cit.),  ceasing altogether

afterwards.  However, in the study area no direct record of

these processes remains, because it was eroded away, so that

the San Juan Formation  became the uppermost exposed

Tertiary unit.  After sedimentation ended in the area

(whenever it actually happened),  the tectonic activity

produced folding, faulting, (normal  and strike-slip) and uplift.

The tectonic regime changed from compression to tension

and/or transtension, and transform; the regional significance

of these changes, and its relation to the tectonic framework

and evolution, is not well understood.

The structural processes outlined above, conferred the

study area, some of its major features; erosion completed

modeling it, largely unroofing the Tertiary sequence down to

the well indurated limestone blanket (of San Juan strata) that

caps La Mesa de Copoya, and removing great volumes of

sedimentary material in its surroundings, thus partly exposing

the Soyaló and El Bosque Fomations.  During the Quaternary,

weathering has produced soils of various kinds related to the

parental substratum, and fluvial sedimentation has

accumulated alluvial deposits in the valleys and low lands.

SUMMARY AND CONCLUSIONS

1.- The Tuxtla Gutiérrez-Chiapa de Corzo-Suchiapa

Area, west-central Chiapas, Southeastern Mexico, lies

between 16º35’-16º45’ N Lat. and 93º00’-93º10’ W Long; it

consist of 323.3 km2 of moderately rugged terrain set between

380-1,240 mamsl, formed by Cretaceous to Cenozoic

sedimentary rock bodies.

2.- The lithostratigraphic sequence includes the Sierra

Madre Limestone (Middle Cretaceous, light olive gray, thickly

bedded biomicrite), the Angostura Formation (Late

Cretaceous, light gray, medium bedded, sparsely fossiliferous

biomicrite to biomicrudite and calcarenite), the Soyaló

Formation (Paleocene, gray, shaly, thin bedded, arkosic-

phyllarenitic, clayey siltstone), the El Bosque Formation (Early

Eocene, grayish red, medium to thick bedded, phyllarenitic

sandstone and breccioid conglomerate), and the San Juan

Formation (Middle Eocene, marly -quartz-phyllarenitic-

biomicrite to biosparrudite with biostromic zones, intercalated

with biomicrudite-supported, coarse grained sand-granule-to-

gravel, quartz phyllarenitic sandstone to conglomerate; upper

third is less limy), which makes up La Mesa de Copoya -i.e.,

the chief physiographic feature in the area-, and bears the

name-sake selachifauna. Quaternary deposits complete the

sequence. 

3.- The Pre-Quaternary units are broadly folded into a

NW-SE trending syncline, disrupted by faults. The area largely

records Cretaceous-Paleogene marine sedimentation

–punctuated by Early Eocene continental deposition– that

ceased sometime during the Tertiary, probably by Late

Miocene time,  because of a change in the tectonic regime that

led to folding, fracturing/faulting and regional uplift.
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Subsequent erosion nearly removed the Tertiary units, which

remain partly preserved in the syncline nucleus.
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